Prepubertal bovine oocyte: a negative model for studying oocyte developmental competence.
To identify potential markers of maturation quality, differences in developmental capacity between cow and calf oocytes were compared in parallel with their constitutive and neosynthetic protein profiles before and after in vitro maturation (IVM). A comparison was also made between the protein profiles of follicular fluid (FF) from calf and cow ovaries. The effect of epidermal growth factor (EGF) during IVM on the subsequent development of prepubertal calf oocytes was examined. The effect of the presence of fetal calf serum (FCS) during development of embryos originating from calf oocytes was also examined. No differences were noted between the constitutive proteins of cow and calf oocytes and only a minor modification was observed before IVM in the pattern of neosynthesized proteins (presence of a band of 37 kD and a slight increase in the intensity of band of 78 kD in cow as compared to calf oocytes). However, the comparison of constitutive protein profiles from calf and cow FF demonstrated quantitative (the bands of 34 and 45 kD were more intense for cow than for calf) differences. EGF receptors (EGF-R) were demonstrated on cumulus-oocytes complexes (COCs) by immunofluorescence. There was no difference in intensity between cow and calf COCs. Furthermore, the addition of EGF during IVM of calf oocytes dramatically stimulated cumulus expansion and significantly increased the cleavage rate at 72 h post-insemination (82% vs 67%), as well as the proportion of embryos at the 5- to 8-cell stage at this time (54% vs 43%). Also, blastocyst yields at day 6 (11% vs 5%) and at day 8 (17% vs 10%) were significantly higher in the presence of EGF P < 0.05). The addition of FCS to synthetic oviduct fluid droplets at day 2 of culture (48 hpi) had no effect on cleavage, blastocyst yield, or blastocyst cell number. In conclusion, differences in developmental ability between calf and cow oocytes would appear to be not solely linked to differences in oocyte protein patterns. It is likely that the FF, which constitutes the microenvironment in which the oocyte develops, plays a major modulating role in determining the fate of the oocyte/follicle.